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TITLE OF THE INVENTION 

WASHING MACHINE 
CROSS-REFERENCE TO RELATED APPLICATION 



herein by reference. 
BACKGROUND OF THE INVENTION 

1 Field of the Invention 

cabinet of the vashing machine. 

2. Description of the Related Art 

w « n™, been typically classified into vertical shaft type 
pm Gene* washing ntacbmes beenW Y § ^ ^ and ^ 

cashing machines in which a rotary . b ,s « > ^ ^ ,„ 

W e washing machines in which a rota* tub . . ^ ^ „ ^ 

MnM y tub due to gravity, thus washing the M* 
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[0005] in the drum type washing machines, the rotary tub is rotatably set in a water tub wh.ch 
contains water, and is rotated by a drive motor. The cabinet is open in front to form an open.ng. 
A door is rotatably mounted to the open front of the cabinet, thus allowing a user to place and 
remove laundry into and from the rotary tub. 

[0006] The door is hinged at an end to an edge of the opening of the cabinet. A door-locking 
unitisprovidedatafree end which is opposite to the hinged end of the door.so as to «ock and 

unlock the door to and from the cabinet, thus keeping the door locked to the cabinet during an 
operation of the drum type washing machine, and allowing the door to be unlocked from the 
cabinet when the operation of the drum type washing machine has been completed. 

[0007] However, since the conventional door-locking unit has an excessively complicated 
construction, it takes a long time to assemble the door-locking unit, thus reducing products 
Due to the complicated construction, the door-locking unit is not reliably and smoothly operated 
to lock and unlock the door to and from the cabinet of the washing machine. Further, ,t ,s 
difficult to check out and repair the door-locking unit. 

SUMMARY OF THE INVENTION 

[0008, Accordingly, it is an aspect of the present invention to provide a washing machine having 
a door-locking unit which has a simple construction, and is smoothly and reliably operated to 
lock and unlock a door to a cabinet of the washing machine. 

[0009] Additional aspects and/or advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

,0010) The above and/or other aspects are achieved by proving a washing maohine, Mdng 
a oabinet, a door, and a door-locking unit. The oabinet has an opening at a portion thereof The 
door opens and toes the opening of the oabinet The door-locking unit b operated .0 look and 
unlook the door to Ore cabinet, and indudea a handle, a HA. and an elastic unit. The handle is 
hinged .0 a firs, hinge unit whi* is provkied on a position of .he door. The latch is hinged .0 a 
second hinge uni, which is provided on a posifcn 0. Ore door, and is rotated by an operation of 
the handle to lock and unkxk the door to the cabinet. The elastic unit is placed on the second 
hinge uni. to elastic* bias the latch in a direction where .he latch is Wed .0 .he cabinet 
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[0011] The handle may include first and second lever parts which are integrated with each other 
to be rotated around the first hinge unit. The latch may include third and fourth lever parts which 
are integrated with each other to be rotated around the second hinge unit. The third lever part 
may be placed in contact with the second lever part, and the fourth lever part may be positioned 
toward an interior of the cabinet. Thus, when the first lever part of the handle is pulled, the 
elastic unit may be compressed and the second lever part of the handle may push the third 
lever part of the latch, thus allowing the fourth lever part of the latch to be unlocked from the 
cabinet. 

[0012] The fourth lever part may have a hook at an end, and the cabinet may have a hook hole 
at a position to receive the hook of the fourth lever part, thus allowing the hook to be removably 
locked to the cabinet. 

[0013] The first lever part of the handle may have a longer length than the second lever part of 
the handle, thus allowing the first lever part of the handle to be pulled with a small force. 

[0014] The door may include a transparent part which allows a user to see the interior of the 
cabinet, and a frame which is mounted to an edge of the transparent part. The frame may be 
open at a central portion to allow the user to reach the first lever part of the handle. The first 
and second hinge units may be provided on an inner surface of the frame spaced apart from 
each other by an interval, thus supporting the handle and the latch in a hinging method. 

[0015] A through hole may be provided at a portion of the transparent part to correspond to the 
hook hole of the cabinet, thus allowing the fourth lever part of the latch to pass through the 
through hole to face the hook hole. 

[0016] The handle may further include a first hinge shaft which is integrated with the first and 
second lever parts while latitudinally extending at a position between the first and second lever 
parts. The first hinge unit may include first and second seats which are spaced apart from each 
other by an interval, thus allowing opposite sides of the first hinge shaft to be seated in the first 
and second seats, respectively. 

[0017] Each of the first and second seats may include a stopper which stops an end of the first 
hinge shaft so that the first hinge shaft is held in the first and second seats, and support 
projections which are placed at various positions of the frame inside the stopper. Each of the 
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support projections may have an opening at their centers to rotatably support the first hinge 
shaft. 

[0018] The second hinge unit may include first and second support members which project from 
the frame spaced apart from each other by an interval which is wider than a width of the latch, 
thus rotatably supporting a hub of the latch provided between the third and fourth lever parts. 

[0019] A hinge hole may be provided at a position of the hub of the latch to allow a second 
hinge shaft, around which the latch is rotated, to pass through the hub of the latch. Opposite 
ends of the second hinge shaft may be respectively supported by the first and second support 
members, thus allowing the latch to be rotatably supported on the frame. 

[0020] First and second brackets may be provided on opposite sides of the through hole of the 
transparent part, and each of the first and second brackets may have a hole to allow the second 
hinge shaft to pass through the first and second brackets, thus allowing the latch to be mounted 
to the transparent part by passing the second hinge shaft through the holes of the first and 
second brackets and the hinge hole of the hub of the latch while the hub of the latch is placed 
between the first and second brackets. 

[0021] The elastic unit may include first and second coil parts, and a connecting part. The first 
coil part may be provided between the hub of the latch and the first bracket, and the second coil 
part may be provided between the hub of the latch and the second bracket. The connecting 
part may connect the first coil part to the second coil part, and may be placed on the third lever 
part of the latch to be rotated by a rotation of the third lever part. Thus, the first and second coil 
parts are compressed or restored to their original states by a rotation of the connecting part, 
thus providing an elastic force to the latch. 

[0022] Additional aspects and/or other advantages of the invention will be set forth in part in 
the description which follows and, in part, will be obvious from the description, or may be 
learned by practice of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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[0023] These and/or other aspects and advantages of the invention will become apparent and 
more readily appreciated from the following description of the following embodiments, taken ,n 
conjunction with the accompanying drawings of which: 

FIG. 1 is a perspective view of a drum type washing machine having a door-locking unit, 
according to a first embodiment of the present invention; 

FIG. 2 is an exploded perspective view of the door-locking unit of FIG. 1 , with the door- 

locking unit installed in a door; 

FIG 3 is an enlarged perspecUve view to show a handle of the door-lockrng un,t of FIG. 
2 which is coupled to a first hinge unit provided on an inner surface of the door; 

FIG 4 is an enlaced perspecfrve view to show a latch of the door-lo*,ng unit of FIG. 2, 
which is coupled to a second hinge unit provided on the inner surface of the door; 

FIGS 5 and 6 are sectional views taken along the line n-Dof FIG. 2, in which FIG. 5 
shows the door locked to a cabinet by the door-locking unit of F,G. 2, and FIG. 6 shows the door 
unlocked from the cabinet by the door-locking unit of FIG. 2; and 

FIG 7 is a perspeotive view of a latch of a door-locking una, according to a second 
embodiment of the present invention, in which an elas«c unit that is provided on the latch to 
elastic* bias the latch is positioned in a manner different from the first embodiment. 
DETAILED DESCRIPTION OF THE EMBODIMENTS ' 

[0024J Reference will now be made In detail to embodiments of the present invention examples 
„, which are illustrated in the accompany drawings, herein like reference numerals refer to 
like elements throughout. The embodiments are described below to explain the present 
invention by referring to the figures. 

,00251 FIG 1 is a perspecfrve view of a drum type washing machine having a door-locking unit 
0 aldi^ to a M embodiment of the present invention. As show, in FIG. 1. the drum hype 
washing machine indudes a bo,shaped chine, 1 . The chine, 1 has ar .opening 2 a, f*n 
,o allow a user ,o pfcce and remove laundry into and from, respectively, me cabinet ! A ««er 
tub (not showo) and a rotary tub 3 are se, in the cabinet 1 along a horizontal axis. A door 4 ,s 
mounted to a position of ft. <tabine, 1 to open and close the opening 2 o, the cab,ne, 1 . 

[00201 The door 4 is rotatably hinged to the cabinet 1 by a hinge unit 5 umich is mounted to an 
end of me door 4. Thus, when the washing machine is not operated, the door 4 is opened to 
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allow the laundry to be put into or taken out from the cabinet!. Conversely, when the washing 
machine is operated, the door 4 is closed, thus allowing the laundry to be washed. 

[0027] A door-locking unit 10 is mounted to an end of the door 4, which is opposite to the end 
having the hinge unit 5. The door-locking unit 10 functions to keep the door 4 locked to the 
cabinet 1 during an operation of the washing machine. Meanwhile, when the washing mach.ne 
is stopped, the door-locking unit 1 0 functions to unlock the door 4 from the cabinet 1. To allow 
the door-locking unit 10 to be locked to and unlocked from the cabinet 1 , a hook hole 6 havmg a 
particular size is provided on a predetermined portion of the cabinet 1. The hook hole 6 has an 
inclined surface. 

[00281 The auction and operate of the door-locking unit 1 0, acoording to the first 
embodiment of the present invention, will be described in the following with reference to FIGS. 2 



to 6. 



[00291 FIG. 2 is an exploded perspective view of the door-locking unit 10 installed in the door 4. 
FIG 3 is an enlarged perspective v*w to show a handle 20 of the dcor-locking unit ,0. which » 
coupled to a M hinge unit 40 provided on an inner surface of the door 4. FIG. 4 is an enlarged 
perspective view to show a latch 30 of the door-locking unit 10, whlcl, is coupled to a second 
hinge un« 45 provided on the inner surface of the door 4. FIG. 5 is a sectional «w to show me 
dcor 4 ,o*ed ,o the cabinet 1 b, the dooMocking unit 10, and FIG. 6 is a sectional view to show 
the door 4 unlocked from the cabinet 1 by the door-locking unit 10. 

,00301 As shown in FIG. 2, the door 4 includes a transparent part 4a and a frame 4b. The 
transparent part 4a has a central portion which is made of a transparent materia,, thus allowng 
the user to see an interior o, the cabinet 1 (see FIG. 1 ). The frame 4b is screwed to an edge of 
the transparent part 4a by screws 7, and has an opening 8 a, a central portion of the frame. 

[00311 The door-locking unft 10 is provided betwean the transparent part 4a and Ihe frame 4b of 
the door 4, and provided with the handle 20 and the latch 30. The user manipulates the handle 
20 through Ihe opening 8 of the frame 4b. The latch 30 is rotated by an operation of the handle 
20 to lock and unlock the door 4 to and from the cabinet 1 . 

[00321 The first and second hinge units 40 and 45 are provided on the inner surface of the 
frame 4b to be spaced apart from each other by ah interval so that the handle 20 ia rofatably 
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m0 un.ed ,o the H hinge unit 40. end the la.* 30 b rofalably mounted to the second hinge un„ 
45 Further, a through We 9 is provided a. a portion of. he transparent pert 4a. Such a 
construct allows the latch 30 of the door-locxing unit 1 0 to engage with a hook hole 6 which 
is provided at a position of the cabinet 1 . 

,0033] As shown in FIG. 3. the handte 20 is po*ned on the inner surface of the frame 4b to 
ace « e inner surface, and Inciudes a M hinge shaff 21 wftich Is extended «ud,na,l, M 
and second lever parts 22 and 23 extend from the firs, hinge shaft 21 in oppostfe directions and 
are Integrated with each omer. The M lever part 22 has a wider wid.h and a longer length than 
the second lever part 23, thus aliowing the user to easily manipulate the handle 20. 

[0034, The M hinge uni. 40 includes first and second seats 4, and 42 *h are spaced apart 
Llomerbyanin^al.mua^bfysup^ngmeWhingeshaftS.Eaohf^ 

m and second seafs 41 and 42 Includes a stopper 43 and a pturalify of 
Th a St opper43.u^ons.o S .opanendof m e fi rs.hin g eshan21soma tt hef l rs,h,neshaf.2f 

is held in the first and second seats 41 and 42. The plurality of support projections 4 are 
ptaced a, positions o, the frame 4b inside the sfoppar 43. Each o, the support protons 44 
has an opening 44a at its center to rotatably support the first hinge shaft 21 . 

[0035, Thus, when opposite ends o, the M hinge shaft 21 o, me handte Respectively 
Lafed in .he Ore, and second seats 41 and 42 o, me first hinge uni, 40. the firs, hmg sh 21 is 
notalably supported in the openings 44a of the plurality of support pro)eot,ons 44 while being 
held in the first and second seats 41 and 42 by the stoppers 43. 
[0036, As shown in FIG. 4, the tatch 30 includes a hub 31 and third and fourth lever parts 32 
„d 3 which are infegrated with ea* other. The hub 31 is supported by me second hinge un« 
45 and forms a center of a rotation of the latch 30. The mird lever part 32 extends from .he hub 
31 to be hohzonfa, relative to the heparan, part 4a and the frame 4b. The fourth lever part 33 
extends from the hub 31 to the interior of the cabinet 1 while being perpendicular to the 
transparent part 4a and the frame 4b. 

[0037] A hinge hole 35 is axially formed through the hub 31, and a second hinge shaft 34 
the second hinge shaft 34. 
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,00381 First and second brackets 36 each having a hole 37 project vertically from the 

members 46 and 47 of the second hinge unit 45. 

,00,9, The third lever pad 32 o, the latoh 30 is placed in con,, * 

Ind lever pad 23 of I. hahdle 20 (see FIGS. 5 and 6). Thus, when the firs, leve art 22 o 



23. 



,00401 The fourth lever part 33 Is arrayed ,o be perpendicular to .he third leve, part 32. A 
door 4 is unlocked from the cabinet 1 . 

,0041, Further, an ela* on,, 50 * provided on me ,a,oh 30. When Ihe latch 30 plated by 

are restored to their original positions by the elastic unit 50. 

,0042, The eMounlt 50 Modes first and wot* parts51 mlBta*** the 
\T *au 34 oasses The firs, and second coil parts 51 and 52 ara compressed by 

Z Led coil part 52. Firs, and seccd free ends 54 and 55 respect exlertd from die M 
and second coil parts 51 and 52. 

,0043, Afrer the M and second coil parts 51 and 52 o, toe elasde uni, 50 ara 

1 . ' A , dlp sides 0 , ^ hub 31 of the latch 30, and the connecting part 53 of, he 

Z 30 is arranged belvraen die H and second bradkels 36 of die Iraosparao, part 4a. 
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brackets 36 and me hinge hole 35 of the hob 31 of the latch 30. In this way, the latch 30 and 
the elastic unit 50 are assembled with the transparent part 4a. In this ease, the fourth lever part 
33 of the latch 30 extends from the through hole 9 of the transparent part 4a toward the cabrnet 
, wh«e being perpendicular to the transparent part 4a. The third lever part 32 of the latch 30 
extends toward a center of the transparent part 4a while being parallel to the transparent part 



4a. 



,00441 The second hinge unit 45 includes the first and second support members 46 and 47 
whi* proiecl from the frame 4b while being perpendicular to the inner surface of the frame 4b 
The first and second support members 46 and 47 are spaced apart tan each other to support 
opposfie ends of the second hinge shaft 34 so that the second hinge shaft 34 is held in the first 
and second support members 46 and 47. 

■0045] Thus, when the second hinge shaft 34 is placed between the first and second support 
membera 46 and 47 of the second hinge unit 45 after fine latch 30 having fine elasfic unit 5 I is 
mounted to Ore transparent part 4a by the second hinge shaft 34, the bub 31 of the latch 30 , . 
supported by the frame 4b while being ratatab* seated between the first and second support 
members 46 and 47 of the second hinge unit 45. 

,0046] Further, when fine latch 30 is placed In the second hinge unit 45 of the frame 4b the third 
Lr part 32 o« the latch 30 contacts fine second lever part 23 of the handle 20. Thus, the thrrd 
lever part 32 of the latch 30 is rotated by the operation of the handle 20. 

[0047] The operation of the door-locking unit 10, according to the first embodiment of the 
present invention, will be described in the following with reference to FIGS. 5 and 6. 

[0048] As shown in FIG. 5, when fine deer 4 is locked to fine cabinet 1 by the door-locking unit 
,0 the firs, hinge shaft 21 of fire handle 20 .seated in Ore first and seccnd seats 41 and42o 
the firs, hirvge uni.40 (see FIG. 3). At .his time, the firs, and second tever parts 22 and 23 of the 
handle 20 are placed parallel to the transparent part 4a and the frame 4b be<ween the 
transparent part 4a and fire frame 4b. Further, .he hub 31 of Ore latch 30 and fine elas c unfi 50 
are supported between fine firs, and second support members 46 and 47 of the second hrnge 
unit 45 (see FIG. 4), while the third lever part 32 of the fetch 30 is placed on the second lever 
part 23 of .he handle 20 parallel to fine transparent part 4a and the frame 4b. The fourth lever 
part 33 of fire latch 30 passes through me through hole 9 of me transparent part 4a and me 
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hook hole 6 of the cabinet 1 so that the hook 33a provided at the end of the fourth lever part 33 
is locked by the cabinet 1 , thus allowing the door 4 to be kept closed. 

[0049] The first coil part 51 of the elastic unit 50 is wound around the second hinge shaft 34 
between the first bracket 36 and the hub 31 of the latch 30 while not being compressed. 
Further, the second coil part 52 of the elastic unit 50 is wound around the second hinge shaft 34 
between the second bracket 36 and the hub 31 of the latch 30 while not being compressed. 
The connecting part 53 of the elastic unit 50 is provided between the third lever part 32 of the 
latch 30 and the second lever part 23 of the handle 20. The first and second free ends 54 and 
55 of the elastic unit 50 are in contact with the inner surface of the frame 4b (see FIG. 4). 

[0050] An actuating part 56 of a locking sensor is provided inside the hook hole 6 of the cabinet 
1. The actuating part 56 is pushed by the hook 33a, and elastically restores an original position 
of the hook 33a when the hook 33a does not impose a pushing force on the actuating part 56, 
thus detecting whether the door 4 is locked to the cabinet 1 or not. When the door 4 is locked to 
the cabinet 1 by the door-locking unit 10, the washing machine is operated to wash the laundry. 

[0051] In a state where the door 4 is locked to the cabinet 1 , when the user desires to place or 
remove laundry into or from the cabinet 1 , the user puts a hand in the opening 8 of the frame 4b 
to pull the first lever part 22 of the handle 20, as shown in FIG. 6. At this time, the first hinge 
shaft 21 is rotated so that the first and second lever parts 22 and 23 are rotated 
counterclockwise. Simultaneously, the second lever part 23 pushes the third lever part 32 of the 
latch 30 toward the cabinet 1 . 

[0052] In this case, the hub 31 of the latch 30 is rotated around the second hinge shaft 34, so 
that the third and fourth lever parts 32 and 33 are rotated clockwise, as shown in FIG. 6. Thus, 
the hook 33a of the fourth lever part 33 is moved to a position which is easily removed from the 
hook hole 6 of the cabinet 1 . Further, the connecting part 53 of the elastic unit 50 is rotated 
along with the third lever part 32, thus compressing the first and second coil parts 51 and 52. 

[0053] In a state where the first lever part 22 of the handle 20 is pulled as described above, the 
frame 4b is pulled forward. At this time, the fourth lever part 33 of the latch 30 is removed from 
the hook hole 6, thus allowing the door 4 to be opened. Further, the actuating part 56 of the 
locking sensor elastically restores the original position of the locking sensor, thus detecting the 
opening of the door 4. 
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[0054] Meanwhile, when the user releases the handle 20, the latch 30 is rotated 
counterclockwise by the elastic force of the elastic unit 50, and simultaneously the handle 20 is 
rotated clockwise, thus allowing the door-locking unit 10 to be restored to its original position. 

[0055] When the user pushes the opened door 4 toward the cabinet 1, the hook 33a enters the 
hook hole 6 of the cabinet 1 . At this time, the fourth lever part 33 of the latch 30 is moved along 
the inclined surface of the hook hole 6 and rotated clockwise. After the hook 33a enters the 
hook hole 6, the fourth lever part 33 is elastically rotated counterclockwise. Thus, the door 4 is 
locked to the cabinet 1 , as shown in FIG. 5, thus allowing the washing machine to be operated. 

[0056] FIG. 7 shows a door-locking unit, according to a second embodiment of the present 
invention. The general construction of the door-locking unit of the second embodiment remains 
the same as the door-locking unit 10 of the first embodiment, except that an elastic unit 50a is 
placed in a manner different from the elastic unit 50 of the door-locking unit 10 of the first 
embodiment. 

[0057] According to the second embodiment, the elastic unit 50a includes first and second coil 
parts 51 and 52 which are placed on opposite sides of the hub 31 of the latch 30. A connecting 
part 53 is provided on an inner surface of the third lever part 32 of the latch 30, and connects 
the first coil part 51 to the second coil part 52. First and second free ends 54 and 55 extend 
upwardly from the first and second coil parts 51 and 52, respectively. Thus, when the third lever 
part 32 of the latch 30 is rotated clockwise, the connecting part 53 is also rotated, thus 
compressing the first and second coil parts 51 and 52. Meanwhile, when a force applied to the 
handle 20 is removed, the latch 30 is rotated counterclockwise by a restoring force of the first 
and second coil parts 51 and 52. 

[0058] Since the construction and operation of the door-locking unit of the second embodiment 
is similar to the door-locking unit of the first embodiment which is shown in FIGS. 2 to 6, the 
door-locking unit of the second embodiment will not be described herein in detail. 

[0059] According to the above-discussed embodiments of the present invention, the door- 
locking unit is applied to the drum type washing machine. However, without being limited to 
these embodiments, the door-locking unit may be applied to devices other than the drum type 
washing machine, to lock and unlock a door. For example, when the door-locking unit of the 
present invention is applied to vertical shaft type washing machines with a heater to wash 
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laundry using hot water, in which a rotary tub is installed in a cabinet along a vertical axis, and a 
pulsator is arranged in the rotary tub and is rotated around the vertical axis of the cabinet in 
opposite directions, thus producing water currents to wash the laundry, the vertical shaft type 
washing machines are safely operated. 

[0060] As is apparent from the above description, the present invention provides a washing 
machine having a door-locking unit which includes a handle rotated around a first hinge unit, a 
latch rotated around a second hinge unit by the operation of the handle, and an elastic unit to 
provide an elastic force to the latch. The door-locking unit is easily mounted to a door, thus 
enhancing productivity, and allows the door to be smoothly and reliably locked to and unlocked 
from a cabinet, thus having beneficial qualities. 

[0061] Although a few embodiments of the present invention have been shown and described, 
it would be appreciated by those skilled in the art that changes may be made in these 
embodiments without departing from the principles and spirit of the invention, the scope of 
which is defined in the claims and their equivalents. 
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